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SYNOPSIS. = : so 
Mission 1015° (System No J-17) the-15th of the"J" a 
reconnaissance series was launched 19 December 1964. Two operational 


phases were programmed and designated Missions. 1015-1 and 1015-2, 
respectively. = . 


Mission 1015-1 (19-2h December - 1964) accomplished 39 ‘photographic = « 
revolutions, including 3 engineering and 4 domesti¢ passes. - The. -— «a 
first-phase payload was recovered by air catch on 24 December and 
second-phase photography was initiated on 25 December 196k. Operations 

were suspended upon completion of pass 89AE and the vehicle was 

commanded into a controlled deactivated mode. The vehicle was 

reactivated on 28 December 1964 and ‘Photographic operations resumed — 

with mate hep. 


ieeioa 1015-2: (25 December “and ee Deceabes 1964) aechapiaenea: 
. 30 photographic revolutions, including 5 engineering and 3.domestic. © 
passes. ‘Termination of operations and payload recovery were effected - 
on 30 December because the telemetry signalled potential electrical - 
6: difficulties. However, operation subsequent to recovery. of the .— 

‘ payload pera that a mission: of normal Suraescn could have been 
performed. 


ack" 


All cameras pinetdoned satisfactorily ‘and produced aood=iielity 
-photography. The panoramic record was assigned a-Mission Information - 
Potential (MIP) rating of 85 and the photography, in general, is 
comparable to that achieved in Mission 1012, 17-23. October 196h.. 
However, the slave (AFT) panoramic imagery is degraded by the presence’ 
of an out-of-focus area at the supply end of the data block edge of the 
format. .This condition is first observed in pass 4D and is detectable, 
to some degree, in all following passes. Fortunately, the overall 
degradation is relatively minor. The affected area is not extensive in- 
size or consistent in severity of degradation and is, at times,  . 
, aifficult to detect. A devailed discussion of this anomaly is contathed 
i Item 2 of Part I Camera Operation.. 





Clouds obscured 33 percent of the panoramic photography ‘Gotwlaes in 
Mission 1015-1 and increased to 45 percent in Mission 1015-2. Solar 
elevations’ ranged from 4 degrees to 69 degrees in Mission 1015-1 and 
from 2 degrees to 79 degrees in Mission 1015-2. However, most of the 
photography was atquired with solar elevations between 5 and 35 degrees. 
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GENERAL FLIGHT DATA 
° me 7 : 


Mission 1015-1 .. Launch Date ~ °19 December 1964 | 
| ' “Recovery Date . 7 2h December 1964 





Mission 1015-2 Activation Date we. 25 Décember-196k 
| Deactivation Period: , 26, 27 December 1964 

- Reactivation Date . 28° ‘Decembér 1964 — 

‘Recovery Date - » . 30 December 1964 


"Orbital Parameters 


Mission 1015-1 (Rev 10) . Mispion 1015-2 (Rev ahs) - 


. ' oe : . 
. < a 
2 . . : 
. 
vo : . ‘ 

' . ae : F; 

7 BORA ‘ . ‘ 5k ‘ 
‘ Ed 

Fa ; 
. Le! 
* : 


Period . : ; 90.535 Min: °° 90.1996 Min: 
Perigee — 96.56 nm - 98.141 nm - 
Apogee on. oa 230.64 nm. - * 220.27 nm - 
Eccentricity a 0.01860 =. | 0.01 : 
Inclination Angle © - THAOT3S NH ThE 





| Photographic Operations. ; a cme ee 
. Mission 1015-1 _ . Mission 1015-2 

Operational Passes f=. 8 320~C* os 22 

Domestic Passes . a oe 7 7 


4. Engineering Passes 23 , a 5 
Recovery Revolutions . 81Ip ot 1 75D- 
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oa 1. Master (FWD) Panoramic Camera No 138: 
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PART CAMERA ee. | oi . : 


The instrument. was operational incoushout the mission and: camera- 

4nduced degradations consist mainly of various light-struck areas at 
the beginning and end of the photography acquired in each pass. The 
light leaks produced the following patterns in Mission 1015-1 (noted 
in order of appearance from head.to teil of the individual pass records}: 

° -{a) let frame: a smell flare driside the formsat,- originating 
' on the data. block edge ‘and generally found in the fake=up nase of 
4 _: the frame.” ‘ 

C, (6) Sth-from-last frame: an’ edge-to-edige plus-density Te ee 
7S area 3 to 6 inches wide. — i | 7 


; (c). tee ees at frame: an iecauien light trace resexiling 
a corona static discharge, oriented toward on and more | : 
intense on the data block edge of the film. - : Pies gs aE 


5 » (a) wext=to taht | freme:* sane: as in (ce). above,’ but’ ae aes 
tess ‘intense and more proninent | on the frequency marks oder! 


(e) ‘Last frame! a small flare ‘similar to that noted tn’ 
. the. first ‘frame, ak less intense. 


a x In Mission 1015-2 the- following repetitive patterns | are present: ty 
(a) lst frame, 8 sabi flare and/or a bar-type light trace | 
" dpproximately #-ineh mite, extending frou. al to eo within the 
format. ae s- ¢ 


17 


(vb) Next-to-last frame: a ‘small, irregular. light. trace 
a ca a corona static ere chares 





‘(c) Iast frame: a faint equipment sbadowgra bh. 


pecradetion of. diegery within the affected areas ‘is minimal in most. 
Casea. Hovever, in en isolated case outside the general pattern, pe Se 
fog and dense equipment shadowgraphs severely degrade’ all of. frame 5 ee 
Pee Peretti oh Aree. o Tana yes 
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. noted in Item } above. . Degradation is slight and will‘be discussed at 
> “ a later point. ‘A wore notable anomaly - -is the presence. of an out-of-focus 


but its location within the format is reasonably stable. At worst, “©. 
. the degradation extends 4 inches along the edge of’ the format (taken. - 


intrudes‘ approximately 1 inch into the format in an irregular curve. _ 
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YTecords, such as Missions 1004, 1007, 1010, 1011, where the degradation _ 


; Pitch range @ supply? 0.215" - 0. 230". " Average 0. 220". 


? 


Intermittent, fine base scratches _aré present. throughout thd film. ° 
Both edges’ contain continuous rail scratches. There are no 
outstanding or excessive camera -induced once scratches or. abrasions. 


2d Slave (arp) Panoramic Camere No ‘ins ~ 
The camera’ was operational euenbue: the mission and the 
photographic record contains Light-struck areas on the order of those | 


area at the supply end of the data block edge of most. formats following 
pass kp, frame 25. Water, cloud, cover, and atmospheric haze in the 
photography immediately following frame -25 preclude precise ae is 
determination of the initial appearance of the degradétion. Similar 
out-of-focus areas have been observed in a ntmber of previous mission’ 


=: 


appeared almost exclusively in the ‘master (FWD) camera tateriql « 


- . he area affected by the ciit-of- focus condition in- this mission rad 
varies slightly in dimensions, contour, and severity of degradation, ~ 





from the’ supply: end: shrinkage marker and measured toward take-up) and’ - 


The factors involved in this anomaly have not yet lies positively. 
established. However, extensive” study has ‘resulted in an apparent, 
correlation between film tracking and presence of the out-of-focus 
condition, which seems to be induced by variations in pitch of the . 
formats (their‘alignment on the film, relativé to the film edges)... 
For example, the format pitch measurements in the master (FWD) camera 
material are relatively stable and no degradation is detectable: - 


Xe < . i .. ‘ 
a - A ‘ : . 
> Py ‘ : 36 : 
- ' < : . F 
oa . . if 
. e a * , : 
. 2 * x 4 
- Ma F 7 . : . ‘ . ° : :¢ 
, . : Png : . ; . . 
a 7 °F F . 
. : 
. A : a 
. : ‘ , * : é . . 
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w : . . 
Pitch range @ take-up: 0.260" - 0. 265". Average -0.265". Acre 


(Note: Pitch values are measured from te format edge to the film 
edge immediately eAjacent to the. shrinkage markers at 
supply and take-up.) . 


2 Measurements of format piteh in the slave (AFT) camera material . 
reveal that the take-up values are fairly stable, but the supply. 
values are erratic and the out-of-focus condition appears] to be -. . 
induced by this variation. Semple readings and — comments 
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are tabulated, as follows: ‘MN, _ == 
. ‘ - ; 7 : - ad + e : . 7™ / 
- . . 2 : 
4 ‘ - 4 = riya . - ; . . Pe 
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PROENTRETHOCE ? | re 
Control System Only = 
¢ ‘ee 
: se oe ; , 7 : ; a Mo hg on 
= | Pitch | Pitch a> > Bele 8 
. - at, at cs ar: loge, 8 
+, Take-up Supply ot : 5 
Pass. Frame (inches) ( inches) comenité 
ea oe : Sea Ee, eerie 5 ———— : : ; 
“1D ae 0.250 ° 0.250-. © Out-of- focus condition not ‘resent. 
-§ . 0.250 O.ako- . ; = 
10. = 0.255) 0.245 an | 
Ww 0.255 #0.255 i” . : ; 
3D 4 Q.255 0.2h0 Large displacement occurs at su | 
—. g2 -. 0.260  -0.265 | in frame 12,. byt water/clouds. pre- 
: - 27 " 0.260 0.255 . clude detection of degradation. 
uD. “Lo” + 0.260 ©-.0.250 «Degradation is readily detectable : 
25. _ 0.255. 0.263 when supply pitch attains 0.2675, ° 
"50 -. *+0.260 0.2675. inches but not prior to that.” 
| | 75 0.260, 0.2675  $=.Take-up pitch stabilized at 0. 260 
- ° : . ne i Meet ‘ inches. . - . . ; 
“5D | “4 0.260 0.2675: > Haze precludes” ictection of dest 2 : 
20 . 0.257 0.245 * : gradation, frame 1. ‘None present.- . 
45 °°. 0.260" 0.265 = ~=Ss in frames 20 ‘and 45. i a 
6 . 1. ° 0.260 0.2675 Supply pitch measurement stabilizes 
_ 50 -, 0.260 -0.2675° ~~ +at apparent’ critical value and de- 
75 " 0.260 ° 0.2675 gradatfon exists in all frémes, - 
‘Jumerous’ additional. pitch seelines were’ taken as the mission - -_ 


- evaluation -progressed but no significant departures from the apparent 
degradation’ pattern were observed.. Summing up, it appears that the 
following conditions exist when degradation ds Breeenee 


| (a) A critical. pitch “measurement -18 attained, . either oa the 
supply or take-up end of the format. In. this case, it is lo a 
. at supply and the critical or. threshold ‘value is 0. 2675 inche 


(vo) The pitch differences betiead take-up and supply vary, ; eo 
but unless a critical displacement has taken place at:one end or the. ° 
other the take-up and supply pitch relationahi pe are of little. - .*- 
eignificance. In this misston the differemte {n pitch between oD fd 
take-up and supply ranges as high as 0.010 inches with an average : : 
difference of 0.0075 ihches. Regardless, no degradation is‘ pr 8 meee 
detectable at any time unless the supply piteh eres is at -the ae. 
critical value. ~ : ON 


* * 
a . i 
. , 7 e ea - ° 
7 . oe : 
a . es ° os 
a - : . a . . ‘ i « 
e Fs 
e . . 
. . s bal . a - ® 


et Men eS 7 oe ; 
Hondle Vie re wd 3 Pie 
TALENT.KESHOPE 





: Control System Only 7 < 53 : o co we ‘ : . Poe 


ic 


‘The re der is ened: that the foregone conclusions are derived | 
from ae f the film. record of.Mission 1015 only. Exhaustive study 
of previous/ mission: records. is currently, underway and‘will provide. . 
» more detailed information and data on the relationship between Filo 
& trechtce and presence of the focus anomeLy « 


td 


The followles Light- aaauced degradations are present in ‘the aft” 
camera Gaterte:, Mission 1015-} (noted in most passes): a : 


eae (a) Tth- -from- tant ‘frame: a plus density. area near simelss, 
which occasionally ehette: ae the } takerue end of une a Trane a 
; from lest. - : - Se 
ee ‘ -(b) 6th pee ieee frame: an intense. ecrona-type Light trace, 4 
which ‘also affects the ene from-last franp in a number of cases. — ! 


 (eFe gra -from-lagt: fread: a: smaller, less intense corcna-type- a 


- : Light. “trace and ‘a faint oat oent shadowgraph. . BAS ale. que wo. _ . a. 
(a) 2ng- -from-Last. frame: .a faint sguineant shadowgraph at. 
supply, which occassionally vehifts into the teke-up end of the 
next-to-last frame. ie ieee, a 


fe) Next -to-last frame: a small mie light trace. 
In Misston -1015-2 the folloving frames of most passes are affected: 


~ (a) lst frame: e faint equi pent shadoweraph ae ‘take-up, 


(ob). Next -to-Last frame” a small. light trace. — oe, 


. (c) Last frame: faint equipment shadoweraphs in-a number 
. of Peseee- 7 : . 
; The aft thotogratty exhibits banding at the. start of scan in most - 
' frames. - This has been observed in previous mission records. In 
addition, the aft material conteins intermittent, minus density stréaks. | 
. However, neither condition sate Fegreces the aeeTy: wg 
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3. Master - (rwy’. Horizon Cameras: 


The port (supply) and starboard ‘Caiscup) hard aon cameras were — ~ 
operational throughout the mission. The image corners are vignetted, 
but the horizon curves are unaffected and remain usable for —~ 
determina tag of vehicle attitude. Exposure was adequate except were 
_ low solar elevations precluded effective horizon Photography. . 


be Slave (AFT) Horizon Cameras: | > e wt. ¢ - | : | | : OLN 


_ The port (take-up) and atarboard (supply) horizon cameras were — 
operational throughout the miseion. Quality of the photography is 
similar to that obtained with the Master (FWD) instruments. The 
corner vignetting does not deny use of the horizon curves for the 
purpose of vehicle attitude determination, and sxyeure vas Satara 

except where low solar elevations een 


§- Steller camera ‘No 61 (Mission To a rr 


. ‘The ‘instrument was ‘operational throughout the mission, but - 
approximately 50 percent of each format is degraded by assorted. flares 5 
e ‘ and lens element ‘reflections. - At least 30 stellar images are recorded, ae fe 
but the majority of frames contain doublets and/or elongated stellar «~~ 
images. Uncertainty of mensuration is approximately 15 minutes of arc. 
. The title edge of- the film contains fine, transverse emulsion cracks 
which extend 0.10, inch into the film (frames 50-384). Fine, edge-to-edge i 
emulsion cracks are present in frames, 160-384. Minor abrasions appeer a 
, intermittently on the title edge but no: weauence of occurrence is = | ; 








definable. oo ria Se 
6. Stellar Canere ‘No 58 ‘(Mission 1of5-2):. Rs ck ae os 
The camera performed ‘satisfactorily eccamee: the miseion. Adouble . >». 
exposure occurred in the first frame, but is not classified as a mal- Ls 
function. “This anomaly is occasionaly. induced by the camera programmer : om 

- at the start of the second phase of a two-section. mission, dependent on. are 
the position of the camera programmer at launch. Of the 7 possible ==. 
.* positions, 3 may causé double exposure of the initial second-phase frame. - a 
Quality of the photography is similar to that achieved in Mission 1015-1. 28s. 
The various degradations noted in the first-phase stellar record are also Ls 
present in this material. In addition, minor Genariti? static me nt SB 
are es at the end of the film record. vb 
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i 7. Index Camera No ‘D61 (Mission 1015-1): 
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The camera was operational Ebrouehout the mission ‘and produqed 
vood-quality PEOKOSTSNY « 


8. ‘Index camera No p58 (Mission 1015-2): eit | Y 4g n° 


The camera ‘operated satisfactorily. throughout the mission and 
quality of the photography is good. “As in the stellar meterier 
the cre frame contains a double eeene 


? 
' e 


9.7 isboelatea Equi pmeps : < 
The binary data block was operational throughout the mission. No 

lamp failures were noted except in pass 167D, frame 27, where the time 

’ word is not. recorded. However, the index lamp image adjacent to the’ 
camera number in the master (FWD) panoramio camera material is bloomed 
and the entire data blo¢k in the slave (AFT): film contains bloomed 
lamp images, resulting. in non-uniform image sizes and shapes. The | ° 

“frequency tarks.are flared, but are recorded outside the formats. 
Single end-of-pass markers are recorded at‘all camera-off positions. eS 
The camera numbers are flared but readable. - The horizon camera. 


-‘fiducials are well defined, with little or no flare present. . = 
* r . oe i = a : Pa a ae 
oe 
: ; ° \ ° rd 
. ‘ “f ; ; ’ 
| 
‘: | : 
: -8 - 4 _ 
i Hendle Vie 
\ i TATERT-KETROLE 


Controt System Only 


. . : a . « ‘ 
» @ - Bs : . 
e * & . * 
* 
.T . 
. 
\ . =. oy af 
‘ = * z . 5 4 
; : * . : 
ae ae : . . : 
D 
. <. - P é - 7 = 
° e ° 


: 5 . a . . . = oe 
7 . : : : ; : : ‘ ; . . i 
, x 2 ge ae . aoe as ‘ ‘ 
- 3 . ' a aa . 
” . Oh a . 
: . - : 
. 





«a 9 


- 
“ : 3 s . 
: . : 4 
. 
‘ * Fs . _ . 


HedeView -° Oe NOSORSIGN-DISSEM 
E- - . 3 : 


e 
. 
“t 
Pe ce 
Ls 
We 


e 
4 


TACENT-REXHOL 
.. Control System Only 





FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA. oe |, ees 


The data pertaining to Photographs conteined tn D tht Publication , 
are defined as follows: ve 


PASS: A pass is the operational portion of an orbital bavolation: = 
A suffix D indicates that the photography was acquired during. the .—-«, 7, 
descending portion, a suffix A indicates that the photography #8 = 
was acquired during the ascending portion, and a suffix M ° - +5 
indicates that the photography was acquired ee a pass that 
includes both ascending and descending portions. An additional 
‘suffix E indicates that the pass was an engineering vee wo ee 
or that a ‘portion of the pass has deen edited. : ¢. 


DATE OF PROTOGRAPAY : Te date of photography indicates the dey, month, . 
and year (GMT) that the photography was acquired. 


UNIVERSAL GRID COORDINATES: - These, coordinates are included to locate 
the illustrated Photography within the panoramic format. - 


\. 


" ENEARGEMENT FACTOR: ‘he enlargement factor 1e tacluded tosindicate. 9 °°. 
"the number of diameters the original mterial has been solergee a 
in the photographic illustration. . 


GEOGRAPHIC COORDINATES : These coordinates are. included to indicate 
the latitude and tong! tue: of the panoramic format. , 


; ALTITUDE: . This cennineuent is the vertical distance from the "a ae, eee 


vehicle to the Hough Ellipsoid at the ‘time of the acqutet tion wl, ant Peis) 
. * of ‘the photography. : = Ae ge 


PITCH +@ Rotation of the camera about its. transverse axis. Using. 
- ' "appropriate aeronautical terminology, positive readings indicate - 
oo8 . neeecve attitude and negative readings indicate nose-down attitude. 





ROLL: Rotation of the camera about its. longitudinel axis.-Using. . 32) > 


appropriate aéronautical terminology, positive readings ery 
left wing-up accrere, and pemTNS peerings indicate right ce 2s 
attitude. ; ; 
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YAW: ~Rotation of the camera about “its vertical axis. Positive readings 
indicate counterclockwise rotation when viewing the oe 
nadir from the vehicle-mounted camera in-flight. 


? 


LOCAL SUN TIME: ‘hie time is included to present to the hee. a 
, , realistic time of acquisition of the photography illustrated. 


_ SOLAR ELEVATION: ‘The solar elevation is the angular elevation of 
the sun above a plane tangent to the surface of the earth at the 
center of the panoramic format. A negative solar elevation 
indicates that the sun is below the plane. - 
SOLAR AZIMUTH: -The solar azimuth is the angular measurement of the 
; rays of the sun measured from True. North in a clockwise marae tees 


EXPOSURE: ‘The exposure ia the duration of the photographic eeens 
expressed ina fraction of a second and is tal aha fron =. 
‘sean rate and slit width. 
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FIGURE 5, ‘EXAMPLE OF OUT-OF-FOCUS CONDITION IN AET PANORAMIC PHOTOGRAPHY, 
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| PART FM et us 
1. Film Footage: | 


The’ film footage/frame,totals for, Mission 1015 are as’ follows: ° 










3-2 = ar 1015-1 


Master (FWD) Panoramic -.Camera 7,826 ft/2,690 frames 
Slave (AFT) Panoramic-Camera = 7, a ft/2, oh frames 
Stellar Camera. : 61 tt/ 364 frames | 53 ft/ 379 frames 
~ ‘Index-Camera ‘104 tt/. 384 frames 78 tt/ 379 frames 


Total Footage/Frames , Master (FWD) Panorantc Camera 14,893 ft/ 5,354 frames 
otal Footage/Frames, Slave (AFT) Panoramic Camera 14,725 rt/5,302- frames” 
Total Footage/Frames, Panoramic Photography 29,618 ft/10,856 ‘frames . 


7,067 mga: 664 framese — 
7,019 ft/2,654 frames 









ee 


Note: AL. footage zaEroe are Peoeeee machine footages. 
2. Film Processing: . 


This section shovides evaluation of ieee tue! exposure, density, - 
contrast, and“physical conditién,of the original negatives. Processing .. _ 
data are abstracted from records maintained by the processing contractor. —~ -~ 
Evaluation of exposure and physical, condition of the processed film are 
accomplished by on-site inspectich of the negative material as it is. 
made available for breakdown and titling. A final, more thorough 
examination ef the original negatives is conducted by eee 
analysts at a aaver date. > * 


. In pecetals most of the photography obtained in this tt gaion’ 
received adequate exposure. However, low solar elevations and/or P 
variations in terrain reflectivity caused some departures from normal. | 
Densities range from thin (in photography acquired at’ low-solar, 
elevations) to medium. The contrast varies. from low'to medium, 
dependent on so elevation, terrain type, cloud shadow, and similar | 
related factors. Some high contrast photography is present in ~~ 
snow-covered areas (particularly in mountainous terrain) and in> Ss 
shoreline areas. .The physical condition ¢ of the’ aia film vas good. 
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The following development 1 eS were’ oe in processing 
the ee 













1015-1 
Master Slave 


' 1015-2 ° 
“Master Slave 





Primary .. 
Intermediate : 


' Four development level changes were made in processing the master -- 
record and 11 changes in the slave record, Mission 1015-1. In ‘ 
Mission 1015-2, the master film record required 18 development level 
changes and the-slave record 10. Nine parts were special-printed, in 
Mission 1015-1 qnd 6 parts required similar: treatment in Mission 1015-2. 


3: Phybical Film Degradations: ner 7. a 


>There are no outstanding or excessive ‘physical degradations other . 
than an unusual, arrow-sHaped scratch in frame 25 of pess The. 
‘+ seratch is oriented to the long axis of the film with the "a ywhead" a 

projected towards the take-up end of the format. Slightly c » the — 
scratch is approximately 0.4o inch ‘long and 0.05 inch wide. Location 
of the scratch is -0.50 frich inboard of the frequency marks edge and - 
11.50 inches from take-up. Image destruction is. severe; several 
buildings and a section of road have been obliterated. Investigation 
indicates that the degradation occurred after the film had been 
processed, inspected, and. titled. More precise a a of the 
vine the damage was caused is not possible. 
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PI puitgusnaty is an assessment of the information content of. photo- 
graphic reconnaissance material and its interpretability. A number of - 
interrelated factors are involved, such as the quality of the photography,,. 
the extent of target coverage, scale, and weather limitations. However, 
the fundamenta} criteria for assigning a PI suitability rating my be re- 
duced to (a) the scope of the photographic coverage and.(b) the degree to 
which a photographic =e a2 may extract userue and raat inforgs- ah 
- tion ‘fro the material. 


“PI suitability retinas. are: Ssitent, Seeds Fair, Poor,. ‘ana -Unus - 
able. These ratings refer to the overall interpretive value of the 
photography obtained from a particular reconnaissance miseion. ‘Indivi-°— 
dual targetsmay also be assigned PI suitability ratings. cone 
that determine assignment of: the various ratings are: nae, 


' Excellent; ‘The ‘photography is free of degradations by camera mal'= ae * 
functions or processing faults and weather conditions are favorable — 
throughout. The imagery contains sharp; ‘well defined edges and cornera-. 
with no unusual distortions. Contrast is optimum and shadow details, as 
well as details in the highlight areas, are readily. detectable. Obser- 

vation of small objects and a high order of mensuration are made: Possible 
i the: consistently good quality a the. photograry 


' Good: The photography is salatively free of degradation | or Limiting 
atmospheric conditions. Edges and corners are well defined. No unusual 
distortions are present. Detection and acéurate mensuration of small ob- 
jects are feasible, but to a lesser degree than in material rated as Ex- .- 


cellent. . 
Fair: Degradation is present and the acuity of the photography’ is 
less than optimum. Edges and corners are not crisply defined and-there 

is loss of detail in shadow or highlight areas. . Detection and identifi-. 
éation of small objects are possible but accuracy of mensuration is li- 
mited by the fall-off in oaaee Quality and the. lese~than-optinm contrast - , 


‘Poor: Camera-induced dececations or - veather: Limitations werent: 
reduce the: effectiveness’ of the photography. Definition of edges and 
corners are not.well defined. Only gross terrain features and culture 


ate ‘menguration of even large objects is doubtful: ws - 


‘Unusable: Degradation of pittography scupletery eieclides ae tess. 
tion, identification , and mensuration. of culturel ss . a 
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2. i Suitability, Migstons 1015-1 and 1015-23 


The PI suitability: of Mission 1015 ranges between fair ‘and good. 
The photographic coverage permitted observation of 123 targets (74 in 
Mission 1015-1 and 49 in Mission 1015+2), but snow cover and haze 
conditions. served to zecuce the PI suitability in a number of cases. 


_ . Frane 7 of pass 26D contains an excellent example of sun-flared 
water and associated reflectance streaks. Although not severely 
degrading in many cases, reflectance streaking is an anomaly that — . 
merits attention. Basically, it derives from reflected light and is” 
‘present primarily in photography containing alto cumulus cloud 
formations, bodies of sun-struck water, and areas of land-water . 
‘adjacency, such as coastlines, peninsulas, and islands. All 6f the 


- factors involved in reflectance streaking are not precisely known. It. 


is detectable only when contrast and density permit its observation, | 


; , but is undoubtedly present to'some degree wherever high-reflectance 





’ conditions exist. If the streaks were associated solely with: specular” 
reflections ‘they would be of less consequence. ‘However, alto.. — 


“cumujus cloud formations-also induce reflectance streaking, despite the o 


_fact that reflection of the incident light 1g more or less evenly: 
distributed over ‘a ‘large surface and no concentrated specular 
reflection is observed. Similarly, streaks are occasionally noted in 
land -to-water transition areas, although no- flare is’ ‘observed; In. 
view of the orientation of the streaks to the long axis'of the film, 


- some relation to the scan and field flattener is suspected. . This 


possibility is-currently being investigated with a view ‘to eliminating 
the streaks vy the. employment of baffles. ~ 


A ecuatdonable number of. temperature variations were experienced : 


seins flight (see Appendix D. Température Data) but no effects on 
phic quality are detectable. However, the qualjty-temperature 
ationship, if- any, will continue to be. evaluated in each mission. 


‘ The following are a’ few of the Sven highlights er in the 
‘PI summaries of re eescos 2015-1 and 1015-2: - . 4 


(a) 2 newly Adentitiea missile complexes. -. 2 or 


(bo) 8 newly ‘daentiriea missile Launch sites. 


(c) 1 newly identified radar ‘site. _ 
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(a) 13 newly identified anti-aircraft artillery positions. 


(e) 1st observation of activity at a new rocket meine 
"test da A i ee 


(fr) -let observation of activity in @ : nuclear energy test 
— site. Powerplant wept 
aia The initial scan of the missipn neanea was performed in. a 
relatively short time, without the aid of. the precise analytical and. ; 
. mensuration instruments normally employed in interpretation of this Se. 
material. Continued study of the film may increase the number .of’ 
targets observed and may eae some of the data obtefned. in the. 
initial scan of the targetS already reported. ; 


Definition of Mission Informatién Potential (MIP) - Sieg MIP is en 


arbitrary number, not. limited by terminal values, which is. subjectively 
assigned'to the panoramic photography of a mission and. which compares it . 
to the other missions. It is meant to be a measure of’ the camera's: MAX . ae ee 
imum capability for recording information, discounting advers ; 

~ pheric conditions, minimum solar elevations, camera ‘malfunctions 
. other factors which reduce the quality of the ‘Photograpty. : 






. ‘The MIP is based ¢ on the best photography rod ina wission, even 
though the photography may be limited to a few. frames. Since these ; 
frames wre considered to be the best in. the mission, they do not indi- a a 
cate the overall success, average amt or erere? pai ie aie 
of the photography. 


Criteria for selection of ‘the MIP frist oe . 
a. Eliminate all portions of the mission affected ‘by ayeten’ mh is 
malfunctions. os APS ne 
bd. Select frames wiiich are free of clouds or atmospheric = 
tenuation. - . 
: "Ce Eiininate the first 10 frates and lest: frame of a pase be- | es 
* cause these may be-affected by incorrect scah speed. - eo 
. ‘ad. Select frames that are in a continuous strip of approxi - 
- mately I0 cloud-free frames because cloud apetors: from weather | 
fronts are cast for great distances. - —..° ,. 
“ e. Determine from the horizon cameras thet. the. ‘phnoranic thoto- 
- graphy is not effected by apparent vehicle-perturbations... 
i f. Select targets that are near the.center’ of the format and 
F _ on frames as close as ‘possible to -perigee for scale puxyceee and to 
* Aliminate obliquity...°. 
g@- Belect frames having neae optimum. solar elevation. 
~ he ‘Select a high-contrast. target (preferably an airfield) and 


ne 
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compare the, tar; "a previous mission which has been given an- 
MIP rating. a CP a ag RT aS 0 
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oo wee bee MIP, Missions -1015-1 = 1015-2: eee = 
\ : .. Based on the forveotan criteria, an airfiela in frame 14 of 
\ + pass 47DE AFT and a port facility in frame 24 of pass 88D AFT _— 
art selected as the MIP examplem for Missions 1015-1 and 1015-2, oe 


AN respectively. Mission 1015 is assigned an MIP rating of 85 and the 
‘\ - photographic quality is ‘comparable to that achieved in Mission . ou 
1012, 17-23 October 1964. The photography obtained from the slave 

' (AFT) camera is slightly superior to the meter (FWD) material. 
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FIGURE 7. MIP SELECTION, MISSION 1015-1. 
; | NPLC K-1868 (8/68) . 
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- Camera Number 13 1h 

+ Lens Serial Number —-§2ah35 1182435 
Slit Width - ; 0.250" “. 0.175" 
Aperture - es _ £/3.5  * £4325 | 
_ Filter’ oN . _ Wratten 25 - Wratten 21 

* Operational P/L - 609.602 mm 609.617 mm ~ 
Film. Type TI-40 0° 77-40 
Film Length 
_ Splices 
Emulsion 
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; 686-7 | 68-6 -7 Hh | | 
Static Bench Test: fe 7 ae. “a | - Se > 
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High Contrast | («ss 300 Lm — wi titi fem ia 
Low eee = 3 140 ola _— 158 L/om- ee a 
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AP High Contrast 
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Reported Reported —§ Reported . Reported, 





1015-1 1015-2 . 7 
Camera Number 6l 58 . DEL. n>. ae 
‘Leng Serial Number | 10516 =sss«10631 817016 813068. | 
_ Reseau Serial Number 6l 58 6b SB? - 
Filter Z None None Wratten_2l Wratten 21 mE 
Aperture ok f/..8 £/1.8 | £/4.5 £/.5* 
‘Exposure Time 2 sec “28sec. 1/500’ sec 1/500 sec | 
Operational F/L - Not ——sC Not: e678 i. 
23. - Applicable Applicable 38.02 um - 36.338 om _— 
“ Faim ype 3-3h 0 3h 75-33-33 
- Film Length. Not Not Not ~~ ‘Not . 
| Reported Reported Reported. Reported : : 
Perpendicularity of | ; eG o. i 
Reseau to Optical Axis .0007/.937" .0006/.937" .0002/2.25". 0003/2.25", | 
_ Yecation of Principal - . we ; - 4 
eas ; Not. . Not " "Not: Not - i. 
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Camera Number - -138 138 yl | +4 a Co 

Lens Serial , = 

Number 813525 | . 813558 - 813534 - 813526 

Exposure Time 1/100 sec "1/100 see =—-:1/100 see ~~ —-: 1/100 see 

Aperture | +/8.0 | t/6.8 . £/8.0 ° 2/68 ) 
Filter Wratten 25 Wratten 25. Wratten 25 Wratten 25 
Operational F/L 54.93 om 54.89 om ‘54.80 mm . 54.93 


Average L/MM “124 L/om 9b L/mn 106 L/mn 111 L/om* 


Radial Distortion: 7 ; 
10° Off-Axie 0.001 um 0.001 mx 0.004 wm 0.009 win 
- 20° Off-Axie 0.002 m * 0.001 m j 0.004-mm . 0.015 m 


Tangential ~~“ ie are coe ee oe 
Distortion §- 0.004 mn: 0.00] mm 0.007 mm _ 0.009 um. 
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h. DEFINITION OF PANORAMIC CAMERA FORMAT CALIBRATIONS: 


Measurements | ere made with respect to collimator targets fixed with 
- respect, to the mechanical inte#face between the total payload hasupiese 
and - the taba ak vehicle, : 


Two gets , of 3. targets each, are aligned to de coplanar within. 

. +5 seconds of arc 6p positioned as to form an angle of -15.00 degrees 
+5 seconds to the mechanical interface for master camera calibrations 
and an angle of +15.00 degrees +5 seconds to the mechanical — 
interface for slave camera’ calibrations. 


A. Target 1 of each eet ds imaged on the terrain format. 


B. ‘The second and third targets‘of each set are at angles of 75.00 
degrees he seconds from rarget 1 and are aeaees on the horizon formats. 


The indicated center. of format for ra Panoramic caweras is given by . 
_the “intersection of a line through the center{of mass of the central © 
shrinkage marker drawn normal to thé edge of format. containing the shrink-. 
age marker and a line ‘parallel to the same. see located at a position 
half-way. befveen the format nets 


The indicated principal points of the ievleen cameras are the points 
¢ of antereees cn of lines “joining opposite aieuc ites 
a. 

Xvo and Yvo are the o feets’ of target 1 from the indicated center 
of format of the ‘panoramic cameras as defined An Paragraph 3. 


- . 
+ 4 *. 
. 
* 

+ 
. 


Xs, Ye and Xt, Yt"are the offsets of targ&e 2 and. 3 pas the indicat-', ” 


ed principal points of the supply and take-up ‘horizon: cameras respectively. 


_ The indicated flight direction ia th€ direction of vehicle travel 
dus‘ing orbit. The forvard edge of format is the edge opposite the shrink- 
See markers for the slave camera. 

Dimensions A, B, and C are the acacinas: of the shrinkage markers, 
and dimensions D and E are the spacings of the Y axis fiducials. Tech- 
niques for exact measurement of these dimensions have not been develop-. 


ed. The figures quoted are measurements made on hand -processed film ee 


without. control of shrinkage. 


Te format dimensfons are measured to the best estimate of format 
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apuseneet of the angle ba tvees. indicated axis of the panoramic = 
eameras and the line of intersection Sf the plane defined in Paragraph 2. ~ 
on the format is obtained: from the © a Reece oe Dee ead Tay ot 
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hisieurement of the: angie: betwee the indicated axte of the saa, | we 
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APPENDIX C.  MICRODENSITOMETRY 


1. zage. Spread Function: . 

mz e tec sas of Sitaining the eyeead function fros 
microdensitometer edge traces is used as an objective measure of the 
image quality tn mission photography. The spread function curve 
represents a summation of the separate elements of the photographic 
system. By taking the Fourier! Transform of the spread’ function the 
modulation transfer function of the systen may be obtained. 


To satisfy. the desire to express tuage quality in terms of a 
value, a single number is determined from the spread function curve . 
by measuring its width at 50° percent amplitude. This width is 
expressed as a micron distance in image space and may be converted to 
a distance on the ground. On domestic passes, where 3 bar resolution: 
targets have been available, the ground distance determined from — 
edge trace analysis and from the vererts: has been found to be . 


comparable. 


The microdensitometric sdeivate of edges in the | “4uage tee 
io the object edge fulfill the conditions of a ‘unit step function, 
i.e., exist for an appreciable distance ata ‘fixed brightness. level 
and change abruptly to a new level which exists -for an appreciable 
distance. This requirement is usually achieved by rooftops ef 
buildings in large-scale Bhotography, and aircraft zee or — 
in. emall-scale photograpty. F 


The ‘mission is examined to determine the MIP ee Information 
Potential) frame, which is a subjective selectidn of the best. 
photography. Straight edges in. this imagery meeting the criteria of 
a step function for a length of at least 120 microns are. Pes ecee: for 
star! with _the microdensitometer’. 








: . Ri ge Fg RU POREIGN-BIOGEM 3 = : a 
‘Hondle Vie € : i : : a : * ” 
The microdensitometer used is a Joyce-Lobel Double Beam Model ~ 
y III cS. It is used with an effective, slit of 1 micron by 75 microns. 


a The recording table and specimen table are directly linked with a 
<1 ratio arm. : The speed of the scan is proportional to the rate 
of pen deflection (as the pen deflectfoh rate increases the speed 
is decreased giving the pen time to reach its maximum response). 
The trace thus produced represents a plot of deflection versus 
° distance. The deflection of the pen 1s essentially linear with density. 


> Several cowputer programs: that.have as output both the spread 
function and MIF are currently” being inyestigated. The best aera 
of each will be incorporated into a program for the UNIVAC LOO, © 
the interim the data reduction is. done manually. 


The microdensitometer plots, which exhibit the eee Y density 
gradients and fall on the straight-line portion of the H & D curve 
for the material, are traced and smoothed. ‘They are then digitized 
in a comparator into values of distance (X) ahd deflection (Y). 
Since the instrument response is linear with density, it is also 

| linear with exposure on the straight-line portion of the applicable 
of  DIog E curve. The values of Y are converted to log E and the 
antilog taken to obtain values of relative exposure. The difference 
between adjacent: values of E is divided by: the. corresponding - ; 
difference of.the measured values of X to produce the slope values 
(aE/ax) of the original object reflectance distribution. Finally, - 
50 percent of the maximum slope is computed, and the distance * 
between the 50 percent slope values is determined by interpolation. 
The Line Spread Function (LSF) may also. be plotted (slope versus 
distance) and the 50 percent amplitude width measured for 
verification of the calculated. value. _ . 


The ‘following table shows the 50 perce amplitude width of 
the LSF determined from the enclosed microdensitometric edge. 
traces made on the original negative. The lines per millimeter 

‘ is determined by taking the reciprocal of the 50 percent amplitude 
width LSE and ese to millimeters. ' 
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Line Spread Function ee 
Width at 50% Amplitude Width at 50% Amplitude” 8 
1015-1 ~ 3 . oe 2 | ~ | 
1 ~ | | _- 16.72 @lcrons _— 59.89 L/ wm 


2 _ : 13.71 microns a) _ T2.90 L/om 


3° as | ; 13.90 microns _— . | #8 71.60 L/um eee iso 


4 ; - 15.44 microns — a 64.80 L/mn n ae 
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FIGURE 13., TARGET, MICRODENSITOMETRIC TRACE NO I. 
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Date of Photography . . 
Universal Grid Coordinates . . . 65.5-11.0 
Enlargement Factor... . ” MX - : 
Geographic Coordinates 36-16N 114-294 
; Altitude (feet) 2... oo 
Camera Attitude , 
Pitch 6 6 bo gabe-802 Not Available 
Not Available © 
: Solar Elevation 
Solar Azimuth |. 
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Approximete flight direction 
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*  Approzimete jocetion of photog apn in format. Negative viewed with emulsion side down, 
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1. Summary lof Temperature Effects, Mission. 1015: 
Although the temperature readings are considerably. below normal, 
--no image degradation is detectable. Ordinarily; there is little 

latitude for the acquisition of good-quality photography. in abnormal - 

temperature environhents. Consequently, the apparent stadility of . 

the photographic quality in Mission 1015 is a matter of interest. | 

With this in mind, it ia worth noting that th® panoramic camera 

cones were fitted with invar. components. Since invar ie a‘ metel 
< with stable expsision/contraction characteristics, it is — a 

reasonable to assupe that its use contributed to the consistency _ 
of the photographic quality achaeves in this mission; 
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2. Sensor, Locations and In-Flight Temperature "samplings : 


. The following sensor locatior seaeeias and in-flight eGe 
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1. INTRODUCTION 


a. 
« 
* 
f * 
"¢e 
. 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1015. The basis of this study is the cloud , 
cover, data for each,quarter segnent of every {individual frame of photo- - =: 
graphy. The data 4s obtained by analysts specifically trained in eerss 
mating cloud cover by designated categories. 


ee 


. Five cloud: catégories have been formulated for use in this” cnote< 

‘graphy (See Table 1). These categories allow. for the wide latitude of 

cloud cover conditions cormonly found on a frame of this“photography. » #4 
Note in Table 1 that a mean cloud percentage value haf been calculated te 
for each category for use in determining a combinéd cloud cover percents bok au 
age sil all Srernyacoee penece of the mission.” ae a ke 


The cocurretice of each cloud eatheary within ¢ an “operations pass 
is expressed ag a percentage and appears in Table 2:- Each percentage ~ 
is a ratio of the number of occurrences Of.a given eloud cover category 
‘tothe total number of cloud observations in a photography pass. For 
example: if the number of category 1 occurrences -in a. given: pass ts 
200 out of a total of 1,000 (250 frames x 4 quarters), all, categories 
combined, then ‘20 percent of the pass vould be classed as category i. 


Also, a cloud cover percentage per pass is included in the last 
‘column of Table 2 under, "Cloud Cover % Per Pass." Thie value is de- 
termined: by tHe summation of the products of category percentage in| 
each pass and the mean cloud percentage for that. category as esta- ; 

*’ Dlished in Table 1.° For example: if it is determined that the’ follow- 
ing perceptages exist ina given pass: ; : 
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. Then,- by-using the mean cloud percentage established in Table 1, 8 : 
the following computations are made: . 7 : 
™ 0.20x5.0 += = 1.00% 
0.15x17.5 = 2.6% ee | 
0.30 x 38.0 = : 11.40% i t= oe oe 
0.25x 75.0 ‘= . 18.754 | mp 
0.10x 100.0 = _10. | 
. ‘ ' e ‘ . . . si : Py 
"Hence, 43.8 percent of this pass is cloud covered. ssi, 7 
"TABLE 1 - 
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2. Cloud Cover Data, Missions 1015-1 and 1015-2 
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